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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 

increasing the removal rate of the tissue. 

SOLUTION: The generator for electrosurgical opera- 
tion has output terminals 64 and 66 for connection 
respectively to the active electrode and return elec- 
trode of an appliance for electrosurgical operation and 
is connected with a high-frequency source 60 which 
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can be pulsed by a pulse circuit via at least one sep- 
aration capacitor 68. This high-frequency source and 
the pulse circuit are so constituted as to generate a 
pulsed high-frequency output signal having a peak-to- 
peak voltage of at least 1250 V. a mark-to-space ratio 
of <1:1 and a pulse length of <100/is in order to en- 
able the tissue removal at a high rate. 
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f*^^l*ril358Aof£-ffijmffi (3 0) ii^^'^^}^J->m^ 
(3 6) <0^fr>!riwafe1i"r5fcJ?>c0ti|;^|$g^ (6 4, 6 
6) -^^^X., '>fii<}i\^\r>(r>mi^'\^<i/^ (6 8) 

(6 0) t^mi^h.^. raai'COiNl»*^'Hi^ici-5 

1 2 5 OVcot-rJ^nOrliEE. 1 : lJ[iJLTcO-7-:5^^|;^^ 



61 



4: 



IE 
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1/44 



2B 



7^ I 



J 



ISi*«2] >'<yl':J^|*jgLSt3&^5Hz7!l^ib 1 5 kHz 

iGimis i: O^fiti ^>;w=^25(fi s ^^'^'i-^ Sift f-^^ 
- K-e. ai^;$a-T-i- 5 0 ^-ix:^ilfj--«o'>)i^ < ^ t> 3 a 

2 5 0 t--^^ fc:"-^' J: 9 lcffi[Ji5t$ 
K«cfcv^r'>/i< i: (j 2 0 0W(Otr-^?^a;;^J^e;i 

S 0 VtOf-tJ' e-i^mflE^r^'-rs. 



V 2 0 0 W(W fcf- ^fe X 6 C t ;55^«lr-*> 9 , 

or. 

umm 1 2 1 mm&^^^^^^t. s h z *^e> 2 k h 

2 conilcO/<y>;^«fcjSL-3a*3 J:0«<J^/vf < <!: 1 2 5 0 V(0 

feiEri^jh.^-n^a±i?o) *5<j:o^ i:^^^} mm 

2 5 0V) ^^-r^/^/uT.^LM-J^'^^/Sc-r^ i 5i-i^ia 
1 2ic^^omr^^^^?^i^;^Ti^. 

;i^{c: ^fim^7:>^^v^f4¥^^f V :^ 7" A« 
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ls»*iS2 0l f-jJ' t'-:J'lti;btam;iU 500 Vgl 

V? X- ^ i: o T dfcfijc $n 5 ^ <>'U:x Sggf^fftiJjggtiS^?- 
lS^g<???liflE$r^1-ra^m-J^$r B^fe-f -5 ;^ r .y ^ t s 

t> 1 2 5 ov-efc5. m^m2 1 iwg2®<7>m% 
j:^<^t>i 2 50V) *^j:o' r?^:7J mm (wOfioi^^: 

X. X i5Urrri 8§ AoJltitm' It -5 r - iifc^a SriEJi 
ibom^X'h^X. irffi:^^^/i'¥li:'>/ir< 1 1> 1 2 5 0 
%jf::^^--:^itt. 1 0 0 m sOTO/Vw;^J^^^^-r5 



XJ^D ^->'m^^t^<}^^J:< t i> 2oc0^ffi«:<ax.2>® 
JS2 7 lcn2il£(0:^fe 

umm 3 0 ] imrd f - ^ wc/i^'^/j^ < 3 A-cfe 

[000 1 ] 
[00 0 2] 

'm.m^iji^K.^9cii^i:-^'r^^m^m^xm.^mmm 
n,mt^m^(oftm^moxi^^^^^fj:t'<DmmM(o 

EP-A-O 7 54 4 3 7 ^icgBilSo 

-i^mz^m^Ls t^r>y^-h*^<^y^^j3.x,x^mm 
^^xmmx^^^ m^<r>wMin£icmLx. m^om. 

[0 0 0 3] ^(ojzoi^mm^tvx^^^tcii^i^^, f&m<o 

ffiieoot: ii^^toMs^) xmmmm<o^mi^mz^ 

& rr^j tLX7Jk^J^^. 9xitfimZ'otLm:i<oiw}i 
\mirz^x(ommm\ts ?^mmtmmy^iJ=^:^M. 
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[00041 ±m(r>X 0 'f-<X(r>'^Wi%^^Wr> 

100 0 51 
(0 0 0 61 

— tJ^^)5S{l>*< ttl 25 0V-Cfe*?, y</V;^(D^— 

1 0 0 ii sUTX'h^. ^'J/i'^^jgL^tt^* U< lis 
H2*^^l 5kHz<onJjr-foO. J:i£>»*U<*i2 kH 

10 0 0 71 ii?^ t.v^i^3t^-^— ^'tt. 

Ur$^J^^$n'5o :^^?f-<Vf-'yy>^7!>5 5 0:?J--"A*T' 
10 0 0 81 0 ^^Htc^fi#!lij^^-r5?ai!lfl^ 

[0 0 0 9] :^^m(otii2(omm\^^^i'£. it^v^^w 

0{l^7:^< t^l 2 sovtT^t'-iJ't'-jJ^illE^rv 
[0 0 1 01 -4^wn(0Wi'^^<DmW]i::-Xfi\-i. 
t. ^cO£>3;^^i— *:3^«:$tr®-e$l) 



y $rwt jj^-7m^v^i4^'^ifl5^w-i: ^^^^ 

t^x^u-iJ'ii. ;«»d&:i^4^^v.df^^. 

-mnt t < t ^ 3 A<of-^^« 

[00 11] ^m^J\(otii4<Dmmcxti'\^. m^^-^^ 

Ali, miSfa;j(^SX^t^5fiJc^^^. i?*;j'^u-^liifi5i23St 

[0 0 121 z(Dmmm^m^^^it^'^:^^^^-^i^x 

4;i«j$ro < ») till- J: 5 J^it u-</\^X tr- ^ 

tct^\t. 1 2 5 0V(Ot^-^fc^-^iaiE«:ffl 
1 0 0 0 V-e^fl3l-6?aiiS<om»* 
ii/^li^i^2f^'U/i:-5. tfc;!)5oX. 1 250V<Ob'--i^ 
f — ^ tOiflEigr 5 0 — ^ -< i)-^ i^yV't? J»-^riS^ 
^I^Sib-rSt. ^^^xHiillliv 1 0 00V<Of-:^^l:*-^ 

mE^mmi'Xi§'Z,fz^\^^'ihtircmeitmmmc 
\^f>-ui^f>^b. imt\.xxr)i^\i^m.^mm^ 

^:ztfi^^^mxh^o b-'-iS^t'-^'^Eiooo 
v«-tM$Hittaffit). fcf-i5^»^-iJ''€El 5 00V^ 
T'ta^j^-f^*^^:*^^^. r<^^'&i.Kt^5^!«li2{&l::/ir 
:::coj:plc. i 5 o ovt^t'-^^ t'-i^mi^^s o 
%c07'A--r i^^ux-4x.^nfcfatSii. 1000 

(00131 ii&fe'J: »? ifi5v> t*-^ mii, M»i^"=c~ 

}^«^;^^fil:SiSr:&?ft (quDnching) :HXlJ^^nti>:i ti^'^ 

SKtc J: o xn>m\tiit h<m^<^ixx\.^oXh^Oo 
^(O J: 9 /i^:i;:/fliii. fIi^i;il^liU^S^^t-^i^6ii*:J^fc i: # ic 
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10 0 141 -(o^^izLx. «u^mmvkm(Dm\ 

[0 0 15] -4i^wn(Dmi^x. mmEE. ^z.^ti^ 
«c«f aid J: ^m.mt^^b(o^(K>MLnmmz{m ur. m^- 

i/j h<?:>f^^iR.lFlli|li:. 5 $ V^-^tc\tmc l ^ 1) 

[0 0 16] «6«JIC:|1. i^:r::^[^-^mm\B\m:^X 

v^^m^n. r^m:ty± ^h^so vti^h i o o v<om 
m^Lh^f-i^mih hMcmmtm i^^Mzmm^^ x o 

^^m^i^^^^. 'm^iomm^. wm'^iy^x eoo 
^ \%m!m\^mi^^xh^xmM(r>^mm^d^^ h \x 

=i''\mm^Mtm!^K')'}b (i i) JtSaiS^^fS»WlsJKilc 



[0 0 181 ^*»jgto$e>/^o/^iin(-J:nii. fH^^^ 

[0 0 19] 'J^m\(r>i^iz^hU^Wimzx^\l. 
'bl 25 OV-C$>i3/</u;^cOv-:5^-i't;:<.-<-;^it;5M : 

0 0 V 0; »3 <£i ^ u t V Miiiicai»jPfi $ 0 
[0 0 2 01 {i»i7j^cDfca6i::lIliffi^^fi9[LT3j=^ 

[00 2 1] 

6. m2^m^ii^x. z<ou;^tj^u. ^m=^-h'i4 
{zm&mt)^^'^6lh:hy^y h 1 os^wi-5> 

h;^-!' 'yf'*eEi^=«-Kl 8 {cioTi^^^c;^ 
i^-ijr 1 0(^igWc:5)'ll^iiglcS^ii?'£^nyh7 y 

^3.=iy h 1 e^ifjv^r. im^Mi^o m7sk\^±mm 

mx\t. y yV^^^ y^^^^y h 1 611, lltt;^:^- K*3 
■r5fc«)c0 2ocD7 3/ h;^>r ^'^ l 6 AJSJ;U!1 6 
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[0 0 2 2] ^^l^ Y\^-'7. 1 2rJ:. SI 3 fO^^^lUlCl^i- 

y 2 8 ^as^-td. 

[0 0 2 3] ID3I1, fliftaTirvyu 2 B(D'M^<D^k 

m-Qh^. r<or-tvy!;ii^iSicn5-!Sitai|^3 o^W 

i&mc ])^- >mm s e mmnn bfi. ^tiim^-i^ 

(OU-^y h4QtLXr^>:/D 2 8 (la 1 #}B) coiff 
^SS (/^yKe-x<.l 2l*jr'Tir:^yy?55Sif^='-Kl 

1^. I^m^*3 2«i/N>'Kfcf-;^l 2{C5fO^. 

•f) ^m»ir^^}}--ytLxmm^Mcjm{^3 4{:z 
x<>ximf>^htzh^it^o D^-^mmx^tmmm 

m{^:3fS^^XJ:*):k^ti:m,ti^if^^mm't^itM^. 

3nira<7)fS^-Cfc9, y ^->'maK<D^tilgiJ5><0-J^-T-* 
rRj<Otti3IlliAa!fi*)Jw|5 1 mm7>^t> 5 min(??l!l]r-3i> D . 

fcSo a<iT-fe:^:/y 2 8li. h 4 o$^av^-fe7 
^ yi^ (Dl&B,i^ 3 4 (r>3ftfi&-eJ^ISi-5te»i'-^ 4 2 Sr 

WL, -S/^'^ b4 0<755|c®Sry^-VfaBi3 6t L-CS5 

[0024] mm^hitoxit. m'm^(om{^y ^ -^^ 
y 2sti^^hti. '^mumt. mnm^ms ot])^- 

vmt0 3 6 i:(7Dj^:^7^rEfai-oiMffl<Dft&K (0. 9% 

[0 0 2 5] m^T-fe:^yy 11, -:^(o^m immmm 

t^hwm^i^oxmii^nbti. nmt\)^->m.^t 
(Dmi!^\tv ^->f&mtm^t^^mi^<om{i^^itLx 



[ 0 0 2 6 J 'tffi3 0 i:miC*3 6 t (0|ai(c:-i-5>/i:iS5ifii&- 

V b 5 oli. ffigftm<s3 0 t'm\-^m.-^^^bmm 

m<A^f^'ryV\:it^tz^tm^2\zi;.<>X%^^ix^. 
>fj;Kciftco:^l^5>;i^ z.:iX'\±\TimnM<o'i^m\^^Uz 

^gii)^l£3 0$r^i^4 4<7>^i5ijficf»ic:(^fftTa^^ 
oxmmm^^ich^. 

10 0 2 7) wtOSfii^*- Kliite6<)JtZ:®BI<0®^ 
i^<::j£SL-cv^str^. *5J:TJ«Ja'.^<z)^^l±mffi3 o 

[0 0 2 8] mii>'hZ^-^^\^tzZ(0i/7sy'Ms<0}L'^ 

ti^nn±Mm\.xi^'7L^::.t\cx.^X%hMci:>(r>x 

Lxmmm&^^'^Mm^^'^h^^xo\^y<^\^^mm 
nri. mm<o^^mi^if^^mBtn^i^mx'h^t\^^o'^ 

2 5 0V<Ot•-^5'fc•-^nlflE•t?«!)^^1-S^, lai^R?^*® 
/irit. 1 0 0 0 Vr-c05gl[jf'^^lti;{L'Cj^'j2fi^lC/^^,, 
x^j^U— 1 2 5 0 Vcotr— ^®E-C5 0%C0 

^^-T^^l^^^'/^-clKifl^^ivSt. K^iacfiEfl. 10 
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MH-^im 1 0 0 0 VICflitlRS^ttSaterir^^y y 
^^-rSV;^^^?!, 1 5 0 0 Vcoe-iJ' t'-:J^mE* 

5 00 V(7)i:f-^'f-^?aB:^^x.?)tL'5fg(^|j:. 10 

0 0 V (?:) tr- tr- ^ mmo) r^^s/i^iiic ^llife/iit^ic 4 ^ 
enr 8(ifi2-r s ®« ^ jt -=^t . ni^^ai (Sf » 2 m \^ ^£ 

[00 2 91 (g]4^:MUT. ^</i^^imj^mmM>i^ 

.•c;M.~^ 1 0A^ibt8fiKT-tr>:/y 2 8^/<>rU'Xftf^^ 
$(^ft¥S¥m^ 1 o 0 k H 2 SMH 2 

10 0 3 0] /<;u:^^33«6 iliyp-fey«>7 oi;:J:o 

:^:^7"-i:^6 0 7)5-e-i5^^j;^-;-;:^ltl : IJ^T (t^S: 
hh 5 0 %i^TC0r ^--7 ^ /v^ac:^^ 

30 0H2-CJJc>-5o >^a-lr.;/-V-7 Oli^yc. K{c?;^ 

[0 0 3 1 ] OTSlcVa;^7JV<^U^^gE3i^$: 1 0 0%COit 

1 : IVih^o Sv>ift;ltL«. 5 0%(OP^|imcflaLT<0 
^li^Uii-o ilKi?£LT 1 0 0 0 V f-^J' f-^j^m^^x. 



[0 0 3 2J ±t&<omjKK\t. ^m<o mw\^s 
\min^'\mmi^is^^mmmcx^x'±i!iiL^h. :i<om 

J: ^iSg-T- 7 4 *5 J: C5 6 6 icfcfc^KScrt^-fe s/ 

[0 0 3 3] 7 Oli. Ati S 4 \::-fy^btl^ 

■?^mMmd-^(Oi^-<MzVt^Xy</u>^^^^Q 1 {;:^o 

imoimvh^ L.^\^^mtim^ii^(r>x\ 
X rrr^'j ^i^-S:OT&'ai:/j^x-v^6 0ic-¥xL. 

\zi:>ti'oX:^y{zmt^:^bh.io 
[0 0 3 4] ::<?5ibmiMmil6coAtoJ;o!B{::3ct>$ 
nmimf>'^^U^ixV^^(DX\ \irv\ y<-7.Y 

y\ \m^^\zm^t^^yn^kK.^m^\z%<>x^ tzt^in: 
Wfl^nso lasBicTF-rjoiiii] l Aj mm. ra^ic^o 

[0 03 51 ^ssiajffifi, i\tmmw^o^i^t>v)<r>m^ 



-7- 



[0 0 3 61 ±>^urc<fc^ic, im^^itmLi-mi^ 
10 0 3 7] m7 A^m^Lx. :^mm::^i&^fz^r^L 

^ 6 2i6xv^6 3 i:ifi.xm^\^nw^^^mi^&m-t 

»^tLfc?m?aii3o. mm. ^^m\^(omi^4 
iiKu if->mm3 6(Dm^^t\t^t>^xmi»t lx 
mi'^u m'^\t^rm\try-h'tLx. mwinmim 

[0 0 3 81 Mlffift^ii^OEom hfa 

4-i^-^(omM::t>ti<fX. ^mA:f)tLxmm^rit: 

mmmm\^^x^w.^ft^. mmt. tB:^jia-7-6 4<c 

tt^::T?il>3fe< i:fc2MQ, *iawic{d:5 OMQ*»fe 1 
:y7r^>P>O^H:^?ij:•ffiH^rilW^ig^ (VCO) 8 8|C!^ 

mn^^H-^^^ souaa^h 1 0 OMQ<of5S«cic:*3(t 
tnm.mz^^^^mi^y'^ > v\zn\^x 1 n A(Dn^(D 

[0 0 3 91 E»lt:t7iry h?amSr VCO 8 8 {C*3l^T 

<^ 2^^\.xmm<o\^-:h^ oKi^m^^Ktciiim 
mnM^ mi A{z\±myr^^'r) \z\^^^^^mi'X. /t 



^mztii^b. mSt:^^^^ V(J>^7jik\%^ 

mizt>t:oxz(nm^xim^^h6. :imvmnx 
^f^njWi^x^t^Lx-mti^^/^^xm't'z.thxt. t 

i 0 0 V(7)^BHJ^) [zm^^'t^ t , J: pJC/Vu;^ 

^mo^'-ii^n:!^^-7.^^m±^zt\zx^xmM6 

[0 0 4 01 (113lc:^'t/<-l':K-7fa®Tir>'yM^^ 
i^t/Am^^zoXi.ii^m^\'^i>h^. :L<oXoti:^i^ 

m^^e 4\tv ^'->m.m\z%t\^X'^\zfj:^, m7A\z 

ifi^^tl^^M^it. VC0 8 8^/W/-^:^U. ii^^tct 
^t£OR^-h9 6<o-7j<OAMzm^^f\.tLm:h (z. 
<om:^(OAtiav CO B Bf}^b(o^mz^iD^mti^$ 
it -a) ^^f^x it^^9 4<omm(D'^m\^iSimm^^: 

^tTo «:lflt^9 4<D{ife*cOA;^fifl'®JES«|fiiz^'g'$Sx 

a. mi^. imm4(Dm:hai&<. -f^jTb^^vcoic 

J: o x^m l>ti^K\zmi:>6{d^\±0 R ^y- h 9 6 ^aO 

tt'^t^y, i^:^^^u-^f<Dm:hf!^l'S4\zi6\i^m.m:^y'^ 
y hmAiitiji§S9 4 {z^^b^it^o^m^mzmr- 

LX^^m&.±t^^{zmt>i>t. it«Sg9 4<Dm;^l4/^ 
^ic/j;??, ORy- h9 6liVC08 8/&^P)C02^ZlC^ 

i:>^@^'^mmu ^m^(oih-jj 9 0f>-bummmz4 
^bivt:i^mzmio^im<y^iKm\ mm&fmeo^ 

[0 04 1 1 :i(DnS&^X'\t^ /<S'77 8 6, VC08 
8, Jti|SE8^9 4. iSXXJ^OR^-h9 e^tlib(OW>t}it 

7Btc7itf. i^'j-^^^i--^(om'Ji^'^^4teet(D\^\ 
[zHk-^^titzmB^B^i ooi±, •/}} ye^SiaLS&i 0 
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So 

[0 0 4 2] -^^m<Dmmtj^^i:'^ts^\^ {^^) om 



[{§] 3 ] m^\^,(^mmcmm^hxm^^ tz^t'^m 
[m 4 ] (§12 ic>r^i-i/;^7' ju(o^^«ef»tj/^y p yi;mx 

3i\^7^1rn,^\^&^iryymx'h^, 

10 28 fttffir-tr^T'y, 60 S5 

i.^&Ui;^j:^T-e^. 6 1 y<^v:^mm^L 6 2 ^-g^^ 
6 4 6 6 'J^-vw;^$g 

^.6 8 ^Bg^^-V'^-^i^^v 7 0 T'Dir^y^j-, 7 4 
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